Objective: To investigate the relationship between awareness of memory loss and psychological well-being in a nonclinically depressed sample of participants with mild to moderate Alzheimer disease (AD). Methods: Study participants (N ¼ 104) enrolled through Columbia University Medical Center and the University of Pennsylvania completed clinical and cognitive assessments. Participants were rated with regard to their degree of awareness of memory deficits and completed questionnaires relating to their psychological well-being, including mood and quality of life (QOL). Mediating models were used to establish the relationship between awareness, depression, and QOL and to examine potential mediators of awareness and depression, including psychological distress, objective memory deficits, and negative self-ratings. Results: There was a direct association between awareness of memory deficits and depressed mood but not awareness and QOL. However, there was an indirect association between awareness and QOL through depression. Neither psychological distress, memory deficits, nor negative self-ratings mediated the relationship between awareness and depression. Conclusion: Awareness is associated with depressed mood in nonclinically depressed participants with mild to moderate AD. However, depressed mood does not appear to reflect the direct psychological reaction to awareness of memory loss. Moreover, awareness has only an indirect association with QOL via depressed mood. These results suggest that preserved awareness does not have a direct negative impact on overall psychological well-being in AD. (Am J Geriatr Psychiatry 2015; 23:1297e1306) 
INTRODUCTION
Disordered awareness of memory loss is a common feature of Alzheimer disease (AD) dementia, even at its earliest stages.
1,2 Disordered awareness makes patients less likely to comply with treatment, 3 increases caregiver burden, 2, 4 and impairs decisionmaking capacity. 3, 5 Consequently, interventions to improve awareness of cognitive and functional deficits may have potential value. However, preserved awareness may negatively affect key patient-reported outcomes related to psychological well-being, potentially increasing depressive symptoms and reducing perceived quality of life (QOL). This study sought to investigate the relationship between awareness of memory loss and psychological wellbeing.
There is a strong link between depression and reduced QOL in dementia, 6e11 and both have been associated with preserved awareness. 12e21 However, it is unknown whether memory awareness influences these aspects of well-being, well-being influences memory complaints, or even if they occur simultaneously and independently. 22 Researchers and clinicians need to know the answer to these questions to inform strategies for managing and enhancing key patient reported outcomes in the lives of persons with AD. This will be increasingly important as disease modifying treatments are being developed that, if effective, will keep individuals at mild stages of dementia for longer periods of time.
The first goal of this study was therefore to outline the pathways between awareness, depression, and QOL. Redundant metrics of these constructs may obscure the underlying relationships. For example, QOL ratings generally address patient perception of a variety of facets of life, including mood. 23 Moreover, measures of depression often query a range of cognitive complaints. Distinguishing the measurements of QOL, depression, and awareness in a single mediation model within a large sample of individuals with AD may help clarify the extent and nature of their associations. The second goal of this study was to examine three specific models by which awareness may be associated with depressed mood. The first model posits that awareness of cognitive decline results in psychological distress surrounding specific cognitive failures, which then leads to more general feelings of sadness and hopelessness. 12, 13, 15 The second model posits that individuals with more depressive symptoms experience more severe memory problems and thus report such problems to a greater degree. 24e26 Finally, the third model posits that depressed mood leads to a higher endorsement of complaints in general (cognitive or otherwise), subsequently resulting in increased memory complaints (regardless of the true level of awareness). We evaluate the applicability of these models as well as the overall association between awareness, depressed mood, and QOL in a nonclinically depressed sample of individuals with mild to moderate AD.
METHODS Participants
One hundred four individuals with probable AD were recruited through Columbia University Medical Center Department of Neurology (N ¼ 49) and the University of Pennsylvania Memory Center (N ¼ 55). Diagnoses of AD were made according to the Neurologic Disorders and StrokeeAlzheimer's Disease and Related Disorders Association criteria. All participants were reimbursed for participation. Patients with probable AD and a score of 17 or greater on the Mini-Mental State Exam 27 were included. Individuals with a significant history of or ongoing major psychiatric condition were excluded from the study, as were individuals with history of head injury, stroke, and other neurologic illnesses that might impact cognition and/or the presentation of AD.
Procedures
All studies were approved by the institutional review boards at both medical centers. All individuals provided informed consent before participation.
Measures
Each measure was selected and modified as described below to eliminate redundancy in the assessment of each construct. All scales demonstrate good reliability across multiple measurements (see Supplemental Table 1 , available online).
Awareness
Clinical rating of awareness began with a brief interview in which examiners asked participants to discuss their current memory abilities. A score from 1 to 4 was assigned using a modified version of the Anosognosia Rating Scale, 28 where 4 ¼ full awareness (spontaneous complaint or ready admission of memory loss along with the recognition that the loss is abnormal for age), 3 ¼ moderate awareness (spontaneous admission of memory loss; however, loss is discussed in the context of "normal" age-related changes; no discussion of diagnosis), 2 ¼ shallow awareness (inconsistent or transient recognition of memory loss or uncertainty regarding memory loss; patients may acknowledge inconsequential memory loss), and 1 ¼ no awareness (denial of any memory impairment). Responses were audio recorded and scored before completing the remainder of the battery. Scores were finalized after a consensus meeting with an additional rater after the visit.
Depressive Symptoms
Geriatric Depression Scale (GDS) 29 is a self-report tool that has been validated as an appropriate measure in patients with mild to moderate AD. 30 Participants were prompted to endorse those items they have experienced in the past week (e.g., Do you often feel helpless?). For the purposes of this study, we created a 23-item anhedonic subscore (GDSa) to eliminate redundancy between depression and awareness scores. Specifically, we removed four items on the GDS that assess cognitive complaints (e.g., Do you feel you have more problems with memory than most?). Moreover, we conservatively removed three additional items related to concern for future well-being (e.g., Do you frequently worry about the future?) to ensure these were not related to awareness of a neurodegenerative process.
Quality of Life
The Quality of Life in Alzheimer's Disease Scale 10 is a 13-item measure of overall QOL specifically developed for assessing patients with dementia. It has been shown to be a reliable and valid measure for assessing subjective QOL. 10 Each of 13 areas was rated using a four-point scale from poor to excellent. The primary dependent variable was the single item on the questionnaire pertaining to the participant's life as a whole. This item was selected to 1) reduce redundancy across measures, because some items in the scale could be argued to assess our other constructs of interest, mood, and awareness, and 2) account for the fact that individuals might rate certain specific aspects of their life negatively despite having an overall positive perception of their life as a whole, and vice versa.
Distress
Distress surrounding specific cognitive difficulties was measured as a potential mediator of the association between awareness and depressive symptoms more generally. The Global Distress Index (GDI) derives from the Cognitive Difficulties Scale (CDS), 31 a 39-item questionnaire that asks subjects to reflect on "everyday inefficiencies, lapses of attention or memory and related functions that people notice about themselves." The questionnaire uses a five-point Likert scale from 0 (never) to 4 (very often). The GDI is paired with the CDS to assess participant distress in relation to each of the 39 cognitive difficulties queried. Distress is rated on a five-point Likert scale from 0 (not at all) to 4 (very much), with high scores indicating severe distress regarding the cognitive difficulty. The measure was given to both the participant and to a reliable informant to complete about the patient. An adjusted GDI score was used in analyses to account for the total number of reported cognitive difficulties such that distress scores were not necessarily higher for those who endorsed a greater number of cognitive difficulties (total GDI/number of cognitive difficulties reported ¼ adjusted GDI). Adjusted GDI was included as a mediator in Models 2A and 2B to examine the extent to which depression reflects the psychological reaction to cognitive failures.
Memory
Philadelphia Repeatable Verbal Learning Test 32 is a list-learning task in which participants are required to learn nine words over the course of five trials. The primary dependent variable was delayed recall after approximately 30 minutes. Memory was included as a mediator in Model 3, which examined the extent to which depression lowers memory, thereby heightening memory complaints (i.e., awareness).
General Self-Ratings
Using a brief rating scale, 33 participants were asked to judge themselves in comparison with others their age on four abilities (walking, using hands and fingers, sitting still and quietly, and controlling emotions). Ratings were based on a fivepoint Likert scale from 1 (very impaired) to 5 (excellent). Participants' ratings of these abilities (not necessarily expected to be reduced in AD) were included in Model 4 to examine the extent to which negative self-assessment in general may mediate the association between depressive symptoms and awareness.
Data Analysis
Total scores were pro-rated from the mean score for the GDSa, GDI, and CDS if a participant was missing < 20% of individual items (<6 on GDSa and <7 on CDS/GDI). Fifteen subjects and 10 informants received an imputed total score on one of the measures. The totals for these subjects were computed from the average of the remaining items.
One-way analyses of variance and c 2 tests were used to evaluate differences in variables across sites. Pearson correlation coefficients were used to examine correlations between demographic variables and the main variables of interest.
Mediation Analyses
We tested four mediation models using pathanalytic approaches developed by Hayes. 34 For each mediation model we estimated the total, direct, and indirect effects of a predictor on the outcome variable through the selected mediator. See Supplemental Digital Content, IBM Corp, Armonk, NY available online, for a detailed description of the mediation analyses and the calculation of effect sizes using the k 2 statistic.
RESULTS
Descriptive demographic and clinical information are presented in Tables 1 and 2 . The only demographic variable that correlated with awareness was age (r(102) ¼ À0.27, p ¼ 0.01). There were no associations between demographic variables and depression or QOL. No variable differed by site. Inclusion of age as a covariate in the mediation models did not change results, and therefore unadjusted results are presented. Table 3 and Figures 1e4 contain the unstandardized regression coefficients and 95% confidence intervals (CIs) for all analyses described below.
Mediation Analyses
Model 1: Awareness, Depression, and QOL Model 1 is shown in Figure 1 . Awareness of memory loss significantly predicted depressive symptoms (path a), t(101) ¼ 6.53, p ¼ 0.02, and depressive symptoms predicted QOL (path b), t(100) ¼ À4.82, p <0.001. There was no direct effect of awareness on QOL (path c'), t(100) ¼ À0.11, p ¼ 0.91. However, there was a significant indirect effect of awareness on QOL through depression, indirect effect: 0.07, bootstrap CI: À0.16 to À0.01, with a medium to large effect size, k 2 ¼ 0.11. To test the specificity of this model (i.e., the extent to which 
DISCUSSION
Among patients with AD, disordered awareness of memory loss is a prevalent yet incompletely understood symptom. Although evidence suggests that disordered awareness is detrimental for decisionmaking capacity and therefore threatens patients' autonomy and independence, 3 intact awareness has been associated with higher depression and lower QOL. However, the link between awareness and psychological well-being has been inconsistent, and its basis is not understood. Using mediation models, we investigated the pathways between awareness and key patient-reported outcomes of psychological well-being. Among participants with mild to moderate AD, we confirmed the well-established link between depression and QOL 9, 21, 35, 36 and demonstrated a direct association between awareness and depression. The latter finding, consistent with some 12e20 but not all 2,28,37e44 earlier investigations, is compelling because we used nonoverlapping measures to assess these constructs, ensuring the association was not driven by redundancy in the assessment of each construct (e.g., cognitive complaints in the context of the mood assessment). Consideration of the discrepancies across earlier studies reveals two key variables that likely influence whether an association is seen between awareness and depression. First, the severity of depression appears to be a driving factor, with no associations reported between awareness and depression in the context of major depressive disorder. 28, 37, 39, 45 This could reflect the fact that major depressive disorder is likely associated with a number of genetic, biologic, and/ or environmental variables that wash out more subtle associations between mood and awareness. Second, those studies that focus on the psychological and affective experience of depression (e.g., sad affect, depressed mood, dysthymia) find a positive association between awareness and depressed mood. 12,13,15e18,46 In contrast, most studies finding no association either use scales that include somatic symptoms (e.g., sleep, appetite, etc.) with questionable validity in older adults or use a broad measure of psychiatric symptoms with only a few items specific to depressed mood. For example, Troisi et al. 47 divided Hamilton Depression Rating Scale scores into intrapsychic and somatic subscales. Although somatic symptoms were unrelated to insight, psychological symptoms of depression were more severe among patients with preserved awareness. Interestingly, we found no direct path between awareness and QOL, consistent with some 6,9,11,21 but not all 8, 48 previous studies in mild AD. Discrepancies in earlier studies might be explained by a novel finding in the current study, that of an indirect path between awareness and QOL through depressive symptoms, and the effect size of this association was medium to large. Thus, although memory awareness did not negatively influence peoples' perceptions of their "life as a whole," there was a relationship between the two constructs through depressive symptoms. Thus, it appears that depression, not awareness, is the key driver of QOL. This confirms the idea that efforts to alleviate depressive symptoms may bolster QOL in early AD 6, 9, 21 and suggests that awareness of one's symptoms in early AD does not lead directly to negative perceptions of one's QOL. The second aim of the current study was to delve more deeply into the association between awareness and depressive symptoms by investigating the mechanisms that may underlie this relationship. Surprisingly, none of the hypothesized mechanisms were supported by mediation models. The first model posited that individuals' awareness surrounding cognitive decline could contribute to feelings of sadness and hopelessness. 12, 15 Although there was an association between self-reported distress surrounding cognitive failures and depressed mood, we found no evidence for an association between self-reported distress levels and awareness. The second model posited that patients with depressive symptoms experience higher degrees of memory impairment and thus estimate their memory ability as worse than those with few to no depressive symptoms. However, not only were depressive symptoms unrelated to memory performance, better memory was associated with higher awareness. The third model investigated whether endorsing complaints (memory or otherwise) is a symptom of depressed mood. This model, in line with Schema Theory and the notion of depressive realism, 22 posited that depressed patients experience negative beliefs regarding various aspects of their own self. Thus, AD patients with depressive symptoms may have negative estimations of themselves in general, whether in reference to cognitive or noncognitive abilities and not necessarily intact awareness. This theory has previously been proposed as a potential explanation for higher memory awareness in AD patients with clinical depression. 49 As such, higher awareness scores would be related to the psychological construct of "complaining behavior" 24 rather than to genuine awareness of impairment. However, the final mediation model revealed that although those with higher depressive symptoms reported greater impairment in noncognitive domains, individuals judged to be more aware of memory problems did not make more negative self-ratings in general. Although limited power to detect mediating effects in these models may be a consideration with a sample size of 104, the very small to small effect size of all indirect effects casts doubt on the applicability of these models even with a larger sample. Given that none of the three hypotheses explored was supported by mediation models, it is possible that current results at least partially reflect the specifics of our study sample and operational definitions of the constructs measured. It is also possible that other unmeasured factors account for the association between awareness and depressive symptoms. For example, existing work across a number of different clinical populations has pointed to a link between left hemisphere compromise and increased levels of depression 50, 51 and a separate link between right hemisphere compromise and lower levels of awareness. 15, 28, 47, 52, 53 It is thus plausible that an early and disproportionate burden of right hemisphere pathology in AD could have clinical manifestations, including lower levels of both awareness and depressive symptoms, whereas a disproportionate burden of left hemisphere pathology could underlie increased levels of both. It has also been posited that reduced awareness and depression occur independently but may converge to generate an "affective anosognosia" 55 such that patients who are unaware of memory impairment may also be unaware of depressive symptoms, particularly in the later stages of the disease.
CONCLUSIONS
We examined the extent to which and mechanisms by which awareness of memory symptoms in mild to moderate AD is associated with reduced psychological well-being. Findings support the association between memory awareness and depressed mood, but the data did not provide evidence that distress surrounding cognitive failures has a direct effect on mood. Moreover, preserved awareness only appears to co-occur with poor perceptions of QOL in the context of depressed mood. Taken together, results suggest that efforts to improve awareness for the sake of enhancing decision-making capacities, treatment compliance, and patientefamily relationships would not sacrifice patients' psychological well-being. Rather, a combined effort to preserve awareness and manage depressive symptoms in early AD may have the overall effect of enhancing a number of important clinical and practical outcomes related to autonomy and QOL.
Limitations
A potential limitation of the current study was the cross-sectional nature of the mediation analyses. Such analyses have been shown to significantly underestimate or overestimate mediation parameters as compared with those generated by longitudinal data, and the direction of bias cannot be determined based on the cross-sectional results. 54 Certainly, longitudinal studies examining the development of depressive symptoms in relation to awareness of memory loss are needed to more fully understand the causal pathways and complex association between these constructs. However, the selection of time points for such a study would not be trivial. Both awareness and mood are variables that can fluctuate within individuals and may fluctuate frequently between time points included in a longitudinal study. In this sense, the contemporaneous examination of these variables at least ensures that their co-occurrence is detected. The role of a given variable as a mediator in the current context is thus evaluated with regard to its expected relationship with the "predictor" and "outcome" at this single point in time. Future studies should also attempt to comprehensively examine the constructs of awareness and psychological well-being in a single model throughout the full spectrum of depressive symptoms as well as memory functioning. The current study may also have been limited by relatively low levels of depression in our participants who endorsed an average of 3 of 23 items on the GDSa. As such, we may have limited our ability to identify mediating variables. However, we did find an association between depressed mood and awareness, suggesting a sufficient range to detect associations. Finally, variable levels of self-awareness in individuals with dementia raise questions regarding the validity and reliability of self-report. The decision to use self-reported measures of mood was driven by a desire to understand the patient's psychological experience rather than the informant's perspective of the patient's experience. Another option would have been to use the informant's report of mood or QOL; however, subtle symptoms of mood are not easily observable, and it is not necessarily the case that participants would share this information with informants. Moreover, reliability estimates for the scales included suggest that patients are largely stable in their reports over time. 
